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Abstract  
Although most Australians receive their domestic supply from reticulated mains or 
town water there are vast areas with very low population densities with few reticulated 
supplies (ABS, 2001). In many of these areas, rainwater collected in tanks is the 
primary source of drinking water. Small amounts of contaminants found in drinking 
water may have a chronic effect on the health over a human’s lifetime due to its 
cumulative effect. Heavy metals have recently become a major concern as their 
concentration in stored rainwater was found to exceed recommended levels and proved 
to be unsuitable for human consumption. 
Even in areas that are serviced by town mains water, many households, schools, 
community and commercial centres collect rainwater in tanks to augment supplies or 
provide an alternative and sustainable source of water. Widespread water restrictions in 
cities such as Sydney and Brisbane in recent years have brought to prominence water 
conservation measures, including the use of rainwater tanks. 
The aim of this project is to develop a cost effective filtration system to improve water 
quality in rainwater tanks. 
Pollutants in rain tank water can be generically described as containing colloidal solids, 
some microbial pollutants and micro-pollutants. The pollutant characteristics of 
sampled values of rainwater tanks in the Sydney metropolitan and rural areas of New 
South Wales, Australia, was analysed to determine the critical pollutants and those that 
do not comply with the Australian Drinking Water Guidelines (ADWG, 2011). The 
results indicate that before treatment, the rainwater complied with many of the 
xxviii 
parameters specified in the ADWG (2011), though as previous studies demonstrate 
certain pollutants have the potential at times to exceed the limits specified in ADWG 
(2011). Additionally the characteristics of the first flush of roof runoff and its impact on 
the quality of water stored in a rainwater tank is presented. 
Demand management analysis was conducted using data obtained for residential 
households throughout Sydney. The analysis provides the water demand for residential 
households in individual LGAs in Sydney. It also, for the first time, defines the 
reduction in water demand in all Sydney LGAs as a result of installing rainwater tanks. 
Such data can be used to size the volume of the permeate storage tank which is an 
integral element of a rainwater tank treatment system.  
An experimental study of an affordable adsorption and membrane based treatment 
system was carried out. This included investigating the long term performance of GAC 
adsorption filter as a pre-treatment to micro-filter membrane filtration used to treat raw 
rainwater.  
On completion of laboratory studies, filtration systems were tested to determine the 
operational performance of various media filter and membrane filter systems at the 
stormwater harvesting plant at Carlton, Sydney. This plant harvests stormwater 
baseflow whose quality was comparable to rainwater. The results provide useful 
information of how a comparable treatment system can treat rainwater. 
Finally a gravity driven pilot scale rainwater treatment system was developed and 
tested in a residential property in Sydney. The results of the performance monitoring of 
the system is presented. The outcome of the study demonstrated that the water quality 
in rainwater tanks can be improved through a simple yet effective GAC & membrane 
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filtration system driven only by the power of gravity leading to a cost effective setup 
that did not require expensive pumps and automation systems. The filter elements are 
periodically replaced to provide an ongoing high quality water supply. 
 

